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DEVICE FOR DETECTING VIBRATING 
SIGNAL CAUSED BY TIRE ENGAGING 

SAFETY INSERT AFTER PRESSURE LOSS 
IN TIRE 

This is a continuation of PCT EP 98/02251, ?led Apr. 17, 
1998. 

BACKGROUND OF THE INVENTION 

The invention concerns the use of tires equipped With a 
safety insert and, in particular, detection of the bearing of a 
tire on the safety insert. It proposes an insert Which Warns the 
driver as soon as the tire is bearing on it after a ?at or in case 

of substantial pressure loss, as Well as a device for sensing 
the tire bearing on the insert, Which can be combined With 
the insert proposed. 

The function of these safety inserts, Which are generally 
mounted on the rim inside the tire, is to bear load in case of 
failure of the tire. 

Bearing of the tire on the safety insert is accompanied by 
a more or less marked deterioration of its performances, 
Which can fail to be perceptible to the driver through the 
behavior of the vehicle and the discomfort of the passenger. 
Furthermore, the operating lifetime of these inserts is lim 
ited. It is therefore essential, for the driver’s safety, for the 
driver to be Warned as soon as a tire is bearing on its safety 
insert, so that the driver can folloW the manufacturer’s 
instructions. 

Several safety inserts incorporating means for so Warning 
the driver have previously been proposed. 
US. Pat. No. 4,262,724 discloses a safety insert intended 

to be mounted in an assembly comprising a tire and a rim 
and radially on the outside of the rim. This insert has a 
radially outer surface Which de?nes a radial bearing for the 
croWn of the tire, When the tire is de?ated, as Well as means 
for generating vibrating Warning signals on running ?at. 
These means can be a variation of the rolling radius under 
bearing of the insert betWeen a minimum radius and a 
maXimum radius in order to create a rolling vibration or one 
or more bumps. All the vibrating Warning signals generated 
by these means are oriented in the plane of the tire and rim 
assembly and, more speci?cally, in a roughly vertical direc 
tion. 

These solutions pose several problems. In addition to 
marked discomfort for passengers of the vehicle, they can 
markedly degrade the performance of the tire and rim 
assembly concerned, particularly on acceleration and brak 
ing. Thus, all one can do is avoid instantaneous stoppage of 
the vehicle in case of failure of the tire. On the other hand, 
When it is desired to use the vehicle, even at limited speed, 
over long distances, the Warning transmitted by the insert 
has to be compatible With driving safety, not detrimental to 
the mechanics, While remaining perfectly noticeable to the 
driver either directly or through a suitable detection device. 

Patent application WO 94/03338 also proposes a device 
for the detection of the bearing of a tire on a safety insert. 
This device comprises a Wheel accelerometer, placed on one 
of the Wheel suspension elements and measuring vertical 
accelerations. The accelerometers are connected to a central 
processing unit. The analysis is based on detection of the 
appearance of a resonance mode characteristic of the run-?at 
condition. 

SUMMARY OF THE INVENTION 

The object of the invention is a safety insert Which Warns 
the driver, either directly or indirectly, upon bearing of the 
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2 
tire over a very Wide range of speeds of the vehicle, While 
remaining tolerable to the driver and the mechanics Within 
the speed limits. 
The invention also concerns a device for detection of the 

bearing of a tire on its safety insert, Which can, notably, 
cooperate With the safety insert according to the invention. 

“Vehicle” is understood beloW to be a self-contained 
rolling unit, passenger car, truck, tractor-trailer, motorcycle, 
etc. 

“Rib” refers to an element situated on the radially outer 
surface of a safety insert, of elongated shape, of roughly 
circumferential orientation and the radial height of Which is 
less than or equal to the aXial Width: the ribs are “straight” 
When their aXial section is rectangular and “inclined” When 
their aXial section is in the shape of a parallelogram. 

“Incision” describes a similar element Whose radial height 
is greater than the aXial Width. 
The safety insert according to the invention, intended to 

be mounted in an assembly comprising a tire and a rim of a 
vehicle and radially on the outside of the rim, presents a 
radially outer surface Which de?nes a radial bearing for the 
croWn of the tire When it is de?ated and means for gener 
ating vibrating Warning signals on a run-?at condition. The 
said insert is characteriZed in that said means generate 
signals oriented parallel to the aXis of rotation of the tire and 
rim assembly. 

Said insert has tWo major advantages: the vibrating sig 
nals generated in the transverse direction are much more 
easily transmitted to the chassis and to the driver than similar 
vertically oriented signals. This is due to the eXcellent 
?ltering carried out by the vehicle suspensions in the vertical 
direction in order to preserve the comfort of the passengers 
of the vehicle, While any transmission of stresses in the 
transverse direction is almost direct, With feW ?ltering 
elements. On the other hand, those transverse vibrating 
signals degrade the performance of the tire and rim assembly 
in a straight line markedly less than those vertically oriented. 

In a ?rst embodiment of the invention, the bearing surface 
of the insert presents a variation of transverse direction 
according to its aZimuth. 

In a second embodiment, the bearing surface of the insert 
presents straight ribs, the circumferential orientation of 
Which varies With their aZimuth. 

And in a third embodiment, the bearing surface of the 
insert presents elements generating a transverse stress on 
their radial compression. 

This embodiment is particularly ?exible. It is, in fact, 
possible to use inclined ribs or incisions relative to a 
longitudinal plane in variable manner according to their 
aZimuth. 

In a preferred variant, the safety insert according to the 
invention has a bearing surface With at least tWo aXially 
adjacent Zones, the Zone intended to be placed outWard from 
the vehicle not containing means for generating signals 
oriented parallel to the aXis of rotation of the tire and rim 
assembly. 
The latter solution has the advantage of preserving eXcel 

lent turn performance of the tire and rim assembly upon 
running on a safety insert, In fact, on a turn, the tires placed 
outWard from the turn are more loaded and usually take a 
marked counter-camber angle. Under such conditions, it is 
the “inactive” bearing Zone (that is, not containing means for 
generating signals oriented parallel to the aXis of rotation of 
the tire and rim assembly) Which supports the bulk of the tire 
load Without generating speci?c transverse vibrating signals. 



US 6,397,670 B1 
3 

On the other hand, on a straight run, the tires have a much 
smaller camber angle and, the bearing Zone containing 
means for generating transverse vibrating signals, the 
“active” Zone is then stressed. 

The shape of the signal generated by the safety insert is 
also very important. The safety insert according to the 
invention preferably comprises a bearing With an active 
signal-generating Zone, so that said signals present a maxi 
mum preceded and folloWed by a minimum in the opposite 
direction. 

The active Zone advantageously ranges betWeen 1A1 and 1/2 
the circumference of said insert and the absolute value of the 
minima of the signal generated ranges betWeen 1A1 and 3A the 
absolute value of the maximum. 

Such generated signals have the advantage of giving a 
spectrum of vibrations transmitted to the chassis of the 
vehicle on a run-?at condition in a Well de?ned frequency 
band Which favors precise and reliable detection. 

The invention also concerns a ?rst device for detection of 
the bearing of a tire of a vehicle, equipped With a plurality 
of tire, rim and safety insert assemblies mounted betWeen 
the rim and the radially inner face of the tire tread, on the 
corresponding safety insert, each assembly being capable of 
triggering the emission of a vibrating signal, When the tire 
comes in contact With the insert after a pressure loss in the 
tire. Said detection device comprises means of detection and 
treatment of said vibrating signal, containing a single sensor 
capable of being mounted on the vehicle and sensitive to the 
signals emitted by each of the assemblies, When the corre 
sponding tire comes in contact With the respective insert, and 
an indicator capable of signaling to the occupant of the 
vehicle a run-?at condition in response to a signal picked up 
by said sensor. 

The characteristic vibrating signal is preferably main 
tained by the run-?at condition and can be emitted by a 
pressure-sensitive generator. Such a generator placed in the 
insert or on its surface is sensitive to any stress associated 
With the bearing of the tire tread on the insert and emits a 
signal, acoustic, for example, When that stress exceeds a 
given threshold. The acoustic signal can be easily picked up 
by a single receiver placed in the passenger space of the 
vehicle, connected to an indicator capable of Warning the 
occupant of the vehicle of the run-?at condition. 

The invention also concerns a second device for detection 
of bearing of a tire of a vehicle, equipped With a plurality of 
tire, rim and safety insert assemblies mounted betWeen the 
rim and the radially inner face of the tire tread, on the 
corresponding safety insert, each assembly being capable of 
transmitting a characteristic vibration to the chassis of the 
vehicle in response to the bearing of one of the tires on the 
corresponding safety insert as a result of a pressure loss in 
the tire. This device comprises: 

means of detection and treatment of such predetermined 
characteristic mechanical vibration of the chassis of the 
vehicle; and 

means of transmission of an alarm. 

This device presents the feature, by comparison With 
knoWn devices, of making an analysis of the vibrations of 
the chassis of the vehicle instead of the suspension members. 
As in the insert previously described, said device can 

preferably use direct paths of transmission of vibrations 
betWeen the Wheels and the chassis, in addition to vertical 
directions. Consequently, said device can be much more 
selective and sensitive than the existing devices and may 
have only one sensor rigidly connected to one of the parts of 
the chassis. 
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4 
The device according to the invention is particularly 

Well-suited to detection of bearing of a tire on a safety insert 
according to the invention, but it can also be used With any 
other insert, With or Without vibrating means for alerting the 
driver to the bearing problem. In such case, it may be 
necessary to use tWo or more sensors measuring accelera 
tions instead of only one. Each sensor is then preferably 
connected to one of the axles of the vehicle. 
The means of treating vibrations of the chassis calculate 

a ?rst characteristic magnitude in at least one given fre 
quency band, they calculate a criterion C corresponding to 
a given combination of the preceding ?rst characteristic 
magnitude or magnitudes, they compare that criterion C to 
a given threshold and they trip an alarm When the result of 
the comparison folloWs a given ratio. 

Preferably, for each of the axles of the vehicle, the 
treatment means calculate a ?rst characteristic magnitude in 
at least a ?rst frequency band speci?c to the axle of the 
vehicle and calculate a criterion C corresponding to a 
Weighted value of these ?rst characteristic magnitudes. 

The means of treating the vibrations of the chassis can 
also calculate, in addition, a second characteristic magnitude 
in a given second frequency band, so that, in said second 
band, said vibrations are appreciably independent of the 
bearing of the tire on its safety insert and deduce therefrom 
a criterion C corresponding to a value normed by that second 
characteristic magnitude of the ?rst characteristic 
magnitudes, Weighted or not. 

According to a preferred embodiment, the treatment 
means further determine the frequency of rotation of the tire 
and said ?rst frequency band or bands are narroW frequency 
bands, each centered on a multiple frequency of said tire 
rotation frequency. Those ?rst frequency bands preferably 
range betWeen 10 and 200 HZ. 
The treatment centered on multiple frequencies of the tire 

rotation frequency very appreciably improves the sensitivity 
of bearing detection. 
The characteristic magnitude calculated can be the rms 

values of the signals. 
The invention also concerns a tire designed to equip a tire, 

Wheel and safety insert assembly mounted betWeen the rim 
and the radially inner face of the tire tread, characteriZed in 
that said tire is equipped With means capable of generating 
a vibrating signal, When said tire comes in contact With a 
corresponding insert folloWing a pressure loss in said tire. 
These means can, for example, be a pressure-sensitive 
generator adhered to the inner surface of the tire. 

DESCRIPTION OF THE DRAWINGS 

Several embodiments of the invention are noW described 
by means of the attached draWing in Which. 

FIG. 1 shoWs, in meridian section, a tire and rim assembly 
equipped With a safety insert; 

FIG. 2 shoWs, in meridian section, a ?rst embodiment of 
a safety insert according to the invention; 

FIG. 3 shoWs, in meridian section, a second embodiment; 
FIG. 4 shoWs, in meridian section, a third embodiment; 
FIG. 5 shoWs, in cross section, a safety insert With tWo 

axially adjacent Zones; 
FIG. 6 shoWs schematically a preferential shape of signals 

generated by the insert on rolling; 
FIG. 7 is a schematic diagram of the detection device 

according to the invention; 
FIG. 8 presents tWo spectra of measurement of apprecia 

bly horiZontal accelerations according to frequency With and 
Without bearing registered on an ordinary road; 
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FIG. 9 illustrates an example of evolution With time upon 
rolling With or Without bearing of the resultant magnitude 
calculated by the microcontroller of the device; 

FIGS. 10a and 10b shoW, in meridian section, tWo variant 
tire and rim assemblies equipped With a safety insert. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 shoWs a Wheel rim 1 equipped With an annular 
safety insert 2 resting on the bearing 6 of the rim 1. The 
particular geometry of said Wheel rim 1 is described in 
French patent application No. 2,713,558. It provides tWo 
bead seats of different diameters and is particularly Well 
suited for the easy placement of that safety insert 2. This 
assembly makes rolling possible in spite of a large pressure 
drop in the tire 3. In case of such rolling, the inside of the 
deformed tire rubs on the outer surface of the insert, pro 
ducing heating Which limits the available radius of action; it 
is therefore important for the driver to be informed as soon 
as a tire rests on its inset 2. 

For this purpose, a safety insert according to the invention 
is used as insert, containing means for generating transverse 
vibrating Warning signals. 
A ?rst embodiment of such an insert is shoWn in FIG. 2. 

This insert 9 has a bearing surface 10 Which is axially shifted 
according to its aZimuth. Consequently, upon a run-?at 
condition of said surface 10 against that of the croWn of the 
tire, the tire, rim and insert assembly Will produce on each 
turn of the Wheel a lateral thrust oscillation that the driver or 
a detection device Will perceive. 

FIG. 3 shoWs another embodiment. The bearing surface 
13 of the insert 12 is formed by incisions 14 inclined relative 
to a transverse plane of the insert and the inclination of 
Which varies With their aZimuth. In the example shoWn, the 
inclination is diametrically opposite and the course of the 
inclination is appreciably sinusoidal. These incisions there 
fore produce, on loading, transverse stresses of the same 
frequency as the turn of the Wheel, again easily perceptible 
to the driver of the vehicle, Whether directly or not. 

It is also possible to use ribs or preferably relatively Wide 
ribs arranged adjacent to incisions of similar or greater radial 
height. In the latter case, it is advantageous to so design the 
rigidity and geometry of said incisions and strips that the 
radius of rolling of the insert remains constant on a run-?at 
condition. 

FIG. 4 shoWs a safety insert 15 containing tWo axially 
adjacent Zones A and B. Zone B, arranged on the side 
intended to be placed outWard from the vehicle, does not 
contain means for generating signals oriented parallel to the 
axis of rotation of the tire and rim assembly. Said Zone is 
thus inactive When Zone A, arranged toWard the vehicle, 
contains incisions inclined to generate transverse vibrating 
signals. Said insert 15 makes it possible to maintain excel 
lent turn performance, for it is then the roughly cylindrical 
Zone B Which supports most of the load of bearing of the 
croWn of the tire, by reason of the Wide angle of counter 
camber taken by the latter. In a straight line, the operation of 
the insert 15 is similar to that of FIGS. 2 and 3. 

Such an insert can also advantageously have a slight 
conical Zone B With its minimum diameter on the outer side 
of the insert, in order to ?t Well the counter-camber angle 
taken by the tire and Wheel on turning. There can also be an 
insert containing tWo adjacent cylindrical or conical Zones 
on the outside of a central active Zone. 

FIG. 5 shoWs an insert 16 containing, in addition to 
incisions of inclination varying With the aZimuth, tWo radial 
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6 
bumps 17 and 18 created by giving the incisions a height 
varying With the aZimuth, Which result in a vertical vibratory 
excitation. The circle L corresponds to the outside of the 
insert bearing surface and the oval M corresponds to the 
casing at the base of the incisions. The incisions in the 
present example thus have Zero height at the tWo croWns of 
bumps 17 and 18. It has, in fact, been observed that such an 
insert 16, coupling generations of transverse and vertical 
vibrations, appreciably increases the total energy transmitted 
in the vehicle. 

FIG. 6a shoWs a preferred shape of the signal generated 
by a safety insert according to the invention. Said signal 
differs from Zero only Within a Zone limited to approxi 
mately 1/3 the circumference of the insert. It comprises a ?rst 
minimum FYml-n folloWed by a maximum Fymax of opposite 
direction and folloWed, ?nally, by a second minimum. The 
tWo minima can have the same amplitude ranging betWeen 
1/5 and 1/2 of Fymax. 
The safety inserts previously described can easily gener 

ate signals similar to those of FIG. 6. It is suf?cient for the 
means used to generate the Y signals to vary similarly. In the 
case of insert 9, the lateral position of the bearing surface 10 
can folloW 10 a course corresponding to that of a or b of FIG. 
6. By reason of the Weighting due to the ?nite length of the 
area of contact betWeen the tire and the bearing surface of 
the insert, a variation similar to that of b in FIG. 6 Will result 
in a course of the signal generated close to the shape of curve 
a. In the case of insert 12 of FIG. 3, it is the orientation of 
the ribs or incisions Which must folloW a course correspond 
ing to curves a or b in FIG. 6. 

In the usual manner, in order to limit heating of the insert 
and tire on run-?at condition, a lubricant is introduced in the 
inner cavity of the tire and, in particular, on the bearing 
surface of the insert. To improve adherence betWeen the 
bearing surface of the insert and the croWn of the tire, it is 
advantageous to arrange on the bearing surface incisions of 
roughly circumferential orientation, Which Will play the 
same role as the incisions of the tire sculptures in order to 
remove Water in the area of contact betWeen the tire and the 
road. 
The safety inserts according to the invention can generate 

signals of great enough intensity to be perceived by the 
driver of a vehicle. HoWever, to preserve the comfort of the 
passengers of the vehicle, it is also possible to use these 
inserts With a bearing detector Which Will noW be described. 

FIG. 7 schematically presents the detector according to 
the invention, intended to be used With a tWo-axle passenger 
car, for example, a Renault TWingo. Said device 20 includes 
a sensor 21; a series of bandpass ?lters 22, 23, 24; three 
analog extractors 25, 26, 27 of the rms value of the signals; 
a microcontroller 28 and an indicator 29. The assembly is 
placed in a single box designed to be rigidly connected to 
one of the parts of the chassis of the vehicle. The sensor 21 
is preferably a unidirectional accelerometer so arranged in 
the vehicle that it measures the accelerations in a plane 
embracing the longitudinal and transverse axes of the 
vehicle. The signals are then ?ltered by a series of bandpass 
?lters placed in parallel. Filter 22 eliminates the signals 
outside a band A adapted to the rear axle of the vehicle, in 
the order of 20 to 50 HZ. Filter 23 eliminates the signals 
outside a band B adapted to the front axle of the vehicle, in 
the order of 50 to 80 HZ and ?lter 24 lets pass the signals 
lying in a band E, in Which the signals are appreciably 
independent of the bearing of a tire on its safety insert, in the 
order of 100 to 200 HZ or preferably of 100 to 160 HZ. These 
three frequency bands can, notably, vary With the type of 
safety insert used as Well as With the vehicle chosen. 
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Extractors 25, 26 and 27 obtain rms values of the signals 
transmitted respectively by bandpass ?lters 22, 23 and 24. 
The microcontroller 28 digitiZes the signals in the digital 
analog converter 30. Element 31 of the microcontrol 
ler 28 calculates a criterion C; it can notably produce a 
Weighted total of the rms values of the signals of bandsAand 
B and norm that total by the rms value of the signals of band 
E. 

The vibrational energy lying in band E depends on the 
type of road on Which the vehicle runs. The normaliZation 
obtained appreciably improves the sensitivity of the detector 
by reducing the number of false alarms. Said band E can also 
lie in a very loW frequency band, in the order of 3 to 7 HZ, 
for example. 

Criterion C is then compared to a programmable given 
threshold 33 in the comparator 32 and an alarm is set off by 
means of the indicator 29 When C is higher than the 
threshold. 

FIG. 9 presents the course of criterion C When the four 
tires of the Renault TWingo are correctly in?ated (Zone A) 
and When one of those tires is de?ated, Which results in the 
bearing of that tire on its safety insert (Zone B). Curve 1 
shoWs the rough course of C and curve 2 shoWs the result 
after comparison With the threshold. Said result is Zero When 
C is beloW the threshold and is 1 When C is above the 
threshold. 

The indicator transmits an alarm to the driver When the 
result of comparison is 1. Said indicator can be accompanied 
by a buZZer. 

In the case of a heavy-load vehicle, as many frequency 
bands can be adopted as there are axles in the vehicle, tractor 
or trailer. There are, of course, also as many sensors as there 
are vehicles. 

When the speed of the vehicle diminishes and approaches 
Zero, the vibrational energy of the different signals dimin 
ishes and becomes more and more sensitive to local distur 
bances. Consequently, tripping of the alarms can be stopped 
When the speed of the vehicle is beloW a given threshold, for 
example, 7 km/h. 

FIG. 8 shoWs an example of a spectrum of vibrations 
measured by the sensor 21 upon rolling With the Renault 
TWingo. A ?rst curve corresponds to the case in Which the 
four tires are correctly in?ated. A peak is usually observed 
at the loW frequencies, toWard 9 HZ; that peak corresponds 
to the ?rst harmonic of the turn of the Wheel. 

Asecond curve corresponds to the case in Which a tire on 
the front axle is de?ated and bearing on its safety insert. Said 
curve presents a strong spectral response betWeen 50 and 75 
HZ With peaks linked to the different harmonics of the turn 
of the Wheel. In this case, the 50—80 HZ band B has been 
chosen as characteristic frequency band of that front axle. 

The third curve illustrates the case in Which one of the 
tires of the rear axle of the Renault TWingo is bearing on its 
safety insert. TWo notable peaks are observed toWard 20 and 
40 HZ. The 20—50 HZ band Ais then chosen as characteristic 
band of the rear axle. 

It is also observed in FIG. 8 that, in frequencies beloW 7 
HZ, or betWeen 100 and 200 HZ, there is practically no 
noticeable change in the curves Whether or not running ?at. 
Consequently, in order to take into account the vibrational 
energy due to the type of road on Which the vehicle runs, the 
measurements are normed in the preceding characteristic 
frequency bands by measurement of the rms value in a band 
E such as 100—160 HZ or 3—7 HZ. This makes it possible to 
rely on the quality of the bearing detection. When the speed 
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8 
of the vehicle diminishes, so that the ?rst harmonic of the 
turn of the Wheel becomes around 7 HZ, in order to avoid 
disturbances, the transmission of alarms is inhibited. 

To have a single criterion of bearing detection and taking 
into account the notable energy differences betWeen the 
measurements upon bearing of a front or rear tire on its 
insert, the measurements can be Weighted in order to obtain 
a characteristic magnitude roughly of the same value, 
regardless of the axle of the tire bearing on its insert. This is 
What is done for the curve presented in FIG. 9. 

Curves 8 and 9 are obtained With a safety insert generating 
a transverse signal over one-third the circumference of the 
insert and varying betWeen Zero and FYmwc. This generated 
signal has a broader spectrum than that of FIG. 6. The 
detector used has a single unidirectional sensor rigidly 
connected to the chassis of the vehicle placed With a 
transverse orientation. 

The signal shape presented in FIG. 6 has the advantage of 
Well delimiting in frequency the signals transmitted to the 
chassis of the vehicle and of concentrating those signals in 
mainly a single frequency band. Said band is de?ned to 
embrace, Whatever the speed of the vehicle beyond a feW 
kilometers per hour, the characteristic frequency bands of 
each of the axles of the vehicle. This makes it possible to 
rely on the quality of detection and to limit false alarms. This 
also makes it possible to use the energy transmitted to best 
advantage Without degrading the comfort of the vehicle. The 
F values of those signals can thus be reduced. Ymax 

According to another embodiment, the means of treat 
ment: 

determine the frequency of rotation of the tires of the 
vehicle; 

calculate the frequencies of n ?rst harmonics of the 
frequency of rotation of the tires (turn of the Wheel); 

calculate the vibrational energies of the n narroW fre 
quency bands centered on the n ?rst harmonics; 

?gure, if necessary, the total of the three maximum 
energies in order to obtain a criterion C; 

compare that criterion C to a function threshold of speed 
and unevennesses of the road; and 

trip an alarm if C is higher than that threshold. 
The speed information can be obtained from the tachom 

eter of the vehicle; it can also be deduced from the signals 
registered by determining the frequency position of the ?rst 
peak (see FIG. 8). 

“NarroW band” of frequency is understood to be a band of 
Width beloW 5 HZ. 
As can be seen on the curves of FIG. 8, the frequencies 

corresponding to the harmonics of the ?rst peak (turn of the 
Wheel) are also spectrum peaks. Consequently, analyZing the 
harmonics of the turn of the Wheel makes it possible to 
improve very appreciably the detection of bearing of a tire 
on its safety insert. 

To facilitate calculations, they can be limited to a feW 
harmonics, from 5 to 11, for example, from harmonic 2 to 
harmonic 6 or 12, depending on the vehicles. The corre 
sponding frequencies, for a Wide range of speeds of the 
vehicle, are found in the frequency band Where the vibra 
tions of the insert can be transmitted to the chassis of the 
vehicle by the different suspension elements. Said band 
usually lies betWeen 10 and 200 HZ. 
As it is alWays possible for one or more peaks to be 

disturbed by other sources, such as vibrations of the engine, 
it is useful to analyZe these harmonics to calculate the 
vibrational energies of the narroW bands centered on them 
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and to total, for example, the three maximum energy bands 
in order to calculate criterion C. 
As previously, it is useful to determine the vibrational 

energy in at least one frequency band, in Which the spectrum 
measured is appreciably independent of bearing, in order to 
be able to estimate What might be due to the unevennesses 
of the road traveled. In his method of analysis, said second 
band should not contain the harmonics of the turn of the 
Wheel. 

Criterion C is a function of speed of the vehicle; it can be 
compared to a function threshold of speed and the vibra 
tional energy level due to the road and, as previously, trip an 
alarm When that threshold is crossed. 

To avoid false alarms, provision is made for tWo tests of 
nontripping of the alarm. The ?rst is linked to the speed of 
the vehicle; it provides for neutraliZation of the alarm When 
the speed is beloW a given threshold, for example, 25 km/h. 
Determination of the energy due to unevennesses of the road 
makes it possible to introduce the second test of nontripping 
of the alarm, When that energy linked to the road exceeds a 
given value. In this case, that corresponds to rolling over a 
very bad road and the energy due to the unevennesses of the 
road is such that it renders bearing detection too haphaZard. 

The safety inserts according to the invention can be made 
essentially of very rigid elastomeric material. They can also 
be made of any other material, such as a loaded or unloaded 
plastic. 

The invention also concerns another device for the detec 
tion of bearing of a tire on its safety insert by reason of a 
pressure loss. Said device uses tire, rim and safety insert 
assemblies capable of triggering the emission of a vibrating 
signal When the tire comes in contact With the insert after a 
pressure loss in the tire. Such a device uses, for example, a 
generator 50 sensitive to the pressure emitting a predeter 
mined radio signal When the bearing and the inner surface of 
the tire are in contact. Said generator 50 can be adhered to 
the inner surface of the tire, as in FIG. 10b, or to the outer 
surface of an insert, as in FIG. 10a. 

The device comprises such a tire, rim and insert assembly 
and a single receiver of the signals emitted by the generators 
50, as Well as an indicator capable of Warning the occupant 
of the vehicle of the bearing condition. 
We claim: 
1. Adevice for detecting the bearing of a tire of a vehicle, 

equipped With a plurality of tire, rim and safety insert 
assemblies, the insert of each assembly being mounted 
betWeen the rim and the radially inner face of the tire tread, 
on the corresponding safety insert, each assembly being 
capable of triggering the emission of a vibrating signal When 
the tire comes in contact With the insert after a pressure loss 
in the tire, comprising means of detection and treatment of 
said vibrating signal, including a single sensor capable of 
being mounted on the vehicle and sensitive to the signals 
emitted by each of the said assemblies, When the corre 
sponding tire comes in contact With the respective insert, and 
an indicator capable of signaling to the occupant of the 
vehicle a run-?at condition in response to a signal picked up 
by said sensor. 

2. A device according to claim 1, in Which the vibrating 
signal is maintained by running ?at. 

3. A device according to claim 1, including a pressure 
sensitive generator and in Which the vibrating signal is a 
signal emitted by a pressure-sensitive generator. 

4. A device according to claim 1, in Which the vibrating 
signal is an acoustic signal. 

5. A device for detection of bearing of a tire of a vehicle, 
equipped With a plurality of tire, rim and safety insert 
assemblies in Which the safety inserts are mounted betWeen 
the rim and the radially inner face of the tire tread, on the 
corresponding safety insert, each assembly being capable of 
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10 
transmitting a characteristic vibration to the chassis of the 
vehicle in response to the bearing of one of the tires on the 
corresponding safety insert as a result of a pressure loss in 
the tire, comprising: 
means of detection and treatment of such predetermined 

characteristic mechanical vibration of the chassis of the 
vehicle; and 

means of transmission of an alarm. 
6. A device according to claim 5, in Which the vehicle has 

at least tWo axles and the means of detection of a predeter 
mined characteristic vibration of the chassis of the vehicle 
comprise one and not more than one sensor per axle of said 
vehicle. 

7. A device according to claim 6, in Which the means of 
detection of a predetermined vibration of the chassis of the 
vehicle comprise a single sensor connected to the vehicle. 

8. A device according to claim 7, in Which the means of 
detection of a predetermined characteristic vibration of the 
vehicle comprise a single sensor rigidly connected to the 
chassis of the vehicle. 

9. A device according to claim 5, in Which the character 
istic vibration transmitted to the chassis by the tire, rim and 
insert assembly includes a component oriented parallel to 
the axis of rotation of said assembly. 

10. Adevice according to claim 1 or claim 5, in Which the 
treatment means calculate a ?rst characteristic magnitude in 
at least a ?rst given frequency band, calculate a criterion C 
corresponding to a given combination of the preceding ?rst 
characteristic magnitude or magnitudes, compare that crite 
rion C to a given threshold and trip an alarm When the result 
of the comparison folloWs a given ratio. 

11. A device according to claim 10, in Which, for each of 
the axles of the vehicle, the treatment means calculate a ?rst 
characteristic magnitude in at least a ?rst frequency band 
speci?c to said axle of the vehicle. 

12. Adevice according to claim 11, in Which the treatment 
means calculate a criterion C corresponding to a Weighted 
value of said ?rst characteristic magnitudes of said ?rst 
frequency bands speci?c to said axles of the vehicle. 

13. A device according to claim 10, in Which the ?rst 
frequency band or bands lie betWeen 20 and 100 HZ. 

14. Adevice according to claim 10, in Which the treatment 
means further determine the frequency of rotation of the tire 
and in Which said ?rst frequency band or bands are narroW 
frequency bands, each centered on a multiple frequency of 
said frequency of rotation of the tire. 

15. A device according to claim 14, in Which said ?rst 
frequency band or bands lie betWeen 10 and 200 HZ. 

16. Adevice according to claim 10, in Which the means of 
treatment of the vibrations of the chassis further calculate a 
second characteristic magnitude in at least a given second 
frequency band, so that, in said second band, said vibrations 
are appreciably independent of bearing of the tire on its 
safety insert and so that the alarm tripping threshold is a 
function of said second characteristic magnitude. 

17. A device according to claim 16, in Which said second 
frequency band lies betWeen 3 and 7 b2. 

18. A device according to claim 16, in Which said second 
frequency band lies betWeen 100 and 200 b2. 

19. A device according to claim 16, in Which said second 
bands are situated outside the multiple frequencies of the 
frequency of rotation of the tire. 

20. A device according to claim 10, in Which the charac 
teristic magnitude measured is the vibrational energy of the 
signals expressed by the rms value. 

21. Adevice according to one of claim 1 or 5, in Which the 
treatment means do not transmit any alarm When the speed 
of the vehicle is beloW a given threshold. 

* * * * * 
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